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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress blurring (defocusing), color 
mixture, etc., of a display due to a scatter plate as to a reflection type 
liquid crystal device which has the scatter plate and a mirror surface 
reflecting layer. 

SOLUTION: The liquid crystal device has a liquid crystal layer 105 
sandwiched between a 1st substrate 101 and a 2nd substrate 102, 
the scatter plate 109 and a polarizing plate 106 arranged in order on 
the 1st substrate 101 on the side different from the liquid crystal layer 
105, and a reflecting layer formed on the surface of the 2nd substrate 
102 on the side of the liquid crystal layer 105. In this case, the 
distance L between the scatter plate 1 09 and reflecting layer 1 06 is so 
set that 300 nm<L<1000 urn. Further, the relation between the pixel 
pitch P and the distance L is made 1<L/P<101. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electronic equipment which used liquid crystal equipment and this 

liquid crystal equipment. 

[0002] 

[Description of the Prior Art] Conventionally, many things which have arranged the reflecting plate are used for the 
tooth-back side of the liquid crystal cell which comes to close a liquid crystal layer between two transparence 
substrates as liquid crystal equipment of a reflective mold. In the liquid crystal equipment of such a reflective mold, 
according to a class, a drive method, etc. of a liquid crystal layer, a polarizing plate may be arranged, a polarizing plate 
may be arranged only to the front-face side of liquid crystal equipment, or a polarizing plate may not be needed at all 
before and after a liquid crystal cell. 

[0003] In the high-reflective-liquid-crystal equipment of such a format, after outdoor daylight carries out incidence to a 
liquid crystal layer through the transparence substrate by the side of a front face, penetrates the transparence substrate 
by the side of a rear face and is reflected with a reflecting plate, the transparence substrate by the side of the 
transparence substrate by the side of a rear face, a liquid crystal layer, and a front face is passed again, and it is checked 
by looking. In this case, since spacing arises by the thickness of the transparence substrate by the side of a rear face 
between a liquid crystal layer and the reflector of a reflecting plate and the pixel field of a liquid crystal layer or dot 
field through which it passes depending on whenever [ incident angle / of outdoor daylight ] at the time of incidence 
differs from the pixel field or dot field of a liquid crystal layer through which it passes after reflection, there is a trouble 
that a blot, a double image, etc. of a display by the so-called parallax occur. 

[0004] As the technique of solving the above troubles, the reflecting plate made to reflect outdoor daylight is formed in 

the inside of a liquid crystal cell, and there is a thing of abolishing parallax as indicated by JP,9-1 13 893, A. 

[0005] 

[Problem(s) to be Solved by the Invention] However, in the liquid crystal equipment of the reflective mold indicated by 
JP,9-1 13 893, A, since the diffusion plate which consists of two kinds of minute fields which have a different refractive 
index is arranged in the front face of a liquid crystal cell, there is a trouble that a blot (dotage) of the display with a 
diffusion plate occurs. It uses in order to obtain a bright display, even if this diffusion plate loses the feeling of the 
feeling metallurgy group of a mirror plane of a reflecting plate and is not the direction of specular reflection of outdoor 
daylight, but it will be intermingled by the time different information on each different pixel for dispersion with this 
diffusion plate is recognized by human being's eyes. That is, supposing it is performing the white display and the black 
display by the adjacent pixel, respectively, for a diffusion plate, the boundary of a white display and a black display 
will become unclear, and a display will fade. 

[0006] Moreover, also in a device which colorization of a liquid crystal display is required with development of a 
pocket device in recent years and OA equipment, and uses high-reflective-liquid-crystal equipment, colorization is 
required in many cases. However, by the approach which combined the liquid crystal equipment indicated by the 
above-mentioned official report and a color filter, a blot (dotage) of a display occurs for dispersion with a diffusion 
plate, and there is a trouble that sufficient coloring cannot be obtained. 

[0007] In addition, although the approach also form a scattered plate in a liquid crystal cell inside, and it controls a blot 
(dotage) of a display is proposed as indicated by JP,7-28055,A and JP,7-36060,A, become cost quantity, dependability 
falls, or this has problems - it is hard to acquire a desired dispersion property - and has not resulted in utilization. 
[0008] Then, this invention solves the above-mentioned trouble and it is in offering the liquid crystal equipment which 
stopped a blot (dotage), color mixture, etc. of a display with the diffusion plate of high-reflective-liquid-crystal 
equipment. Moreover, it is in offering the electronic equipment using this liquid crystal equipment. 
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[0009] 

[Means for Solving the Problem] The means which this invention provided in order to solve the above-mentioned 
technical problem is as follows. 

[0010] A liquid crystal layer is pinched between the 1st substrate and the 2nd substrate, sequential arrangement of a 
scattered plate and the polarizing plate is carried out at a different side from said liquid crystal layer of said 1st 
substrate, and liquid crystal equipment according to claim 1 is characterized by the distance L of said scattered plate 
and said reflecting layer being 300 micrometeK=L <=1000micrometer in the liquid crystal equipment with which it 
comes to form a reflecting layer in the field by the side of said liquid crystal layer of said 2nd substrate. 
[001 1] According to this means, since distance of a scattered plate and a reflecting layer can be made as short practical 
as possible, a blot (dotage) of the display by the scattered plate can be suppressed. Although it is desirable to make it 
approach as much as possible, and to arrange as for a scattered plate and a reflecting layer, as shown in drawing 4 , for 
example between a scattered plate 403 and a reflecting layer 41 1 The orientation film 410 (thickness: about 0.01 
micrometers - about 0.3 micrometers), the liquid crystal layer 409 (thickness: about 2 micrometers - about 10 
micrometers), The orientation film 408 (thickness: about 0.01 micrometers - about 0.3 micrometers), a transparent 
electrode 407 (thickness: about 0.1 micrometers - about 0.3 micrometers), A protective coat or an insulator layer 406 
(thickness: about 0.5 micrometers - about 2 micrometers), the color filter layer 405 (thickness: about 0.5 micrometers - 
about 3 micrometers), a glass substrate 404 (thickness: about 300 micrometers - about 1500 micrometers), etc. 
intervene. A glass substrate 404 has the largest contribution at the distance L of a scattered plate 403 and a reflecting 
layer 41 1 . If a glass substrate 404 is made thin too much, the problem of being easy to be divided will produce it. For 
this reason, it cannot be made extremely thin. However, if plastic film and a plastic plate are used, 300 micrometers or 
less will become possible. 

[0012] The level (dotage) of a display was investigated by making into a parameter distance of the printed matter 
drawn in the resolution 2000 of a 132mmx220mm resolution chart, and a scattered plate. This result is shown in Table 
1. Although, as for O of front Naka, the level whose blot of a display is satisfactory is seen and, as for **, a blot of a 
display is seen, as for the level and x which are satisfactory practically, the blot of a display shows the level which is 
seen clearly and has a problem. The result of Table 1 shows that the clear display which does not have a blot (dotage) 
of a display when the distance of printed matter and a scattered plate is 1000 micrometers or less is obtained. When the 
thickness of practical glass is taken into consideration, the range of the distance L of a scattered plate and a reflecting 
layer is 300 micrometers or more 1000 micrometers or less. The distance L of the 300-micrometer or more range of 
700 micrometers or less is good still more preferably. If the distance L of a scattered plate and a reflecting layer is in 
this range, it will be very lightweight, and will be hard to break, and a clear display will be obtained. 
[0013] 
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[0014] Next, the scattered plate used for this invention is described. By choosing suitably the haze value (Hayes) called 
for by the ratio of the total light transmission measured by the integrating-sphere type light transmission measuring 
device, and scattered-light permeability, a scattered plate can control a blot (dotage) of a display. If Hayes is too small, 
the feeling of the feeling metallurgy group of a mirror plane of a reflecting layer will remain, and a bright and high 
definition display will not be obtained. On the other hand, if Hayes is too large, it becomes difficult to suppress a blot 
(dotage) of a display, it will be clear and the high definition display with high contrast will not be obtained. According 
to the experiment, the desirable range of Hayes was 60% or less 30% or more. Moreover, a scattered plate is Asia. 
There is no dispersion (backscattering) by the side of incident light which Professor Tohoku University Uchida has 
announced by Display95 and pp599-pp602, and what has main forward scattering is more desirable. An optical control 
film with directivity which is indicated by JP,9-1 13893,A is sufficient as a scattered plate. 

[0015] As for liquid crystal equipment according to claim 2, a liquid crystal layer is pinched between the 1st substrate 
and the 2nd substrate. Sequential arrangement of a scattered plate and the polarizing plate is carried out at a different 
side from said liquid crystal layer of said 1st substrate, and the distance L of said scattered plate and said reflecting 
layer and relation of the pixel pitch P are characterized by being 1 <=L/P<=10 in the liquid crystal equipment with 
which it comes to form a reflecting layer in the field by the side of said liquid crystal layer of said 2nd substrate. 
[0016] According to this means, it becomes possible to recognize without making the information on each pixel 
intermingled, and a blot (dotage) of the display by the scattered plate can be suppressed. The experimental result which 
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changed the distance L of a scattered plate and a reflecting layer, and observed the blot (dotage) of a display is shown 
in Table 2, seting the pixel pitch P as constant 240 micrometers. Although, as for O of front Naka, the level whose blot 
of a display is satisfactory is seen and, as for **, a blot of a display is seen, as for the level and x which are satisfactory 
practically, the blot of a display shows the level which is seen clearly and has a problem. From the result of Table 2, 
the distance L of a scattered plate and a reflecting layer and the relation of the pixel pitch P can suppress a blot (dotage) 
of a display according that it is 1 <=L/P<=10 to a scattered plate. Especially the industrial and practical range is 2 
<=L/P<=6. 
[0017] 
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[0018] Liquid crystal equipment according to claim 3 is characterized by coming to form said liquid crystal layer with 
the liquid crystal which has a negative dielectric anisotropy. When a dielectric constant anisotropy uses negative liquid 
crystal, liquid crystal is perpendicularly arranged to a substrate. Liquid crystal (liquid crystal molecule) can control the 
transparency condition of inclination light by control of electric field. It has the effectiveness that a viewing-angle 
property spreads sharply, by having used such liquid crystal. 

[0019] Liquid crystal equipment according to claim 4 is characterized by said reflecting layer serving as a pixel 
electrode. 

[0020] According to this means, since it is necessary to newly form neither an insulating layer nor a transparent 
electrode on a reflecting layer, distance of a reflecting layer and a scattered plate can be shortened. Moreover, since the 
reflector serves as the pixel electrode, it is not necessary to newly form a pixel electrode, and ends with low cost. 
[0021] Liquid crystal equipment according to claim 5 is characterized by arranging at least one phase contrast plate 
between said 1st substrate and said polarizing plates. 

[0022] According to this means, while a good display control is made in a reflective mold display, the effect of the 
color tones on coloring resulting from the wavelength dispersion of light etc. can be reduced. As for a phase contrast 
plate, it is desirable to arrange the distance L of a scattered plate and a reflecting layer between a polarizing plate and a 
scattered plate from a viewpoint of shortening. 

[0023] Liquid crystal equipment according to claim 6 is characterized by said reflecting layer and said thing [ having 
formed the 1st set of a color filter in the wooden floor ]. 

[0024] According to this means, reflective mold color display without a blot (dotage) of a display is realizable. As for a 
color filter, it is desirable to have 30% or more of permeability to all the light of the 380nm or more wavelength range 
of 780nm or less. By doing in this way, bright reflective mold color display is realizable. 

[0025] Electronic equipment according to claim 7 is characterized by carrying the liquid crystal equipment of any of 
claims 1-6, or a publication. 

[0026] According to this means, the electronic equipment using the liquid crystal equipment which can perform the 

reflective mold display without a blot (dotage) of the display by the scattered plate etc. is realizable. 

[0027] 

[Embodiment of the Invention] Next, the operation gestalt which starts this invention with reference to an 
accompanying drawing is explained. 

[0028] (The 1st operation gestalt) Drawing 1 is outline drawing of longitudinal section showing the structure of the 1st 
operation gestalt of the liquid crystal equipment concerning this invention. Although this operation gestalt is 
fundamentally related with the liquid crystal display of a passive-matrix mold, it is possible to apply also to the 
equipment of a active-matrix mold, the equipment of other segmental dies, and other liquid crystal equipments by the 
same configuration. 

[0029] With this operation gestalt, the liquid crystal cell to which the closure of the liquid crystal layer 105 was carried 
out by the frame-like sealant 104 is formed between two substrates 101 and 102. The liquid crystal layer 105 consists 
of nematic liquid crystals with a predetermined twist angle. A color filter 1 10 is formed on the inside of the front 
transparence substrate 101, and the coloring layer of three colors of R (red), G (green), and B (blue) is arranged by this 
color filter by the predetermined pattern. The transparent protective coat 1 1 1 is covered on the front face of a color 
filter, and the transparent electrode 1 12 of the shape of two or more stripe is formed of ITO etc. on the front face of this 
protective coat. The orientation film is formed on the front face of a transparent electrode 1 12, and rubbing processing 



Page 4 of 5 



is performed in the predetermined direction. Moreover, 107, 108, and a scattered plate 109 are arranged a polarizing 
plate 106 and two phase contrast plates on the external surface of the front transparence substrate 101. 
[0030] On the other hand, on the inside of the back substrate 102, two or more arrays are carried out so that the 
reflector 103 of the shape of a stripe formed for every coloring layer of the above-mentioned color filter may intersect 
the above-mentioned transparent electrode 1 12. When it is equipment of the active-matrix mold equipped with the 
MIM component or the TFT component, each reflector 103 is formed in the shape of a rectangle, and is connected to 
wiring through an active component. This reflector 103 is formed of Cr, aluminum, etc., and that front face is the 
reflector in which the light which carries out incidence is reflected from the transparence substrate 101 side. On the 
front face of a reflector 103, the same orientation film as the above is formed. 

[0031] First, the display of a reflective mold is explained. 107, 108, a scattered plate 109, and a color filter 1 10 are 
penetrated the polarizing plate 106 in drawing 1 , and two phase contrast plates, respectively, it is reflected by the 
reflector 103 after passing the liquid crystal layer 105, and outgoing radiation of the outdoor daylight is again carried 
out out of a liquid crystal cell from a polarizing plate 106. At this time, ******, a dark condition, and its middle 
brightness are controlled by applied voltage to the liquid crystal layer 105. A scattered plate 109 makes the feeling of 
the feeling metallurgy group of a mirror plane of a reflector 103 become cloudy, and is effective in enabling it to 
recognize a bright display also except the direction of specular reflection of outdoor daylight. 
[0032] the thickness of each member used between the scattered plate and the reflecting layer with this operation 
gestalt - a glass substrate 101 - for 2 micrometers and the ITO transparent electrode 1 12, 0.3 micrometers and the 
orientation film are [ 550 micrometers and the color filter layer 110/1 micrometer and a protective coat (insulating 
layer) 1 1 1 / 0.2 micrometers and the liquid crystal layer 105 ] 7.5 micrometers in two-layer. If these are doubled, the 
distance L of a scattered plate 109 and a reflecting layer 103 will be set to 561 micrometers. Since this liquid crystal 
equipment was suppressing the blot (dotage) of the display by the scattered plate as much as possible, it was clear and 
the display of the good reflective mold of coloring with high contrast was obtained. 

[0033] According to the configuration of this example which was mentioned above, reflective mold electrochromatic 
display equipment without a blot (dotage) of the display by the scattered plate etc. was realizable. 
[0034] Although the reflecting layer serves as the pixel electrode with this operation gestalt, after forming a protective 
coat or an insulator layer on a reflecting layer, transparent electrodes, such as ITO, are formed, and it is good also as a 
pixel electrode. 

[0035] (The 2nd operation gestalt) Drawin g 2 is outline drawing of longitudinal section showing the structure of the 
2nd operation gestalt of the liquid crystal equipment concerning this invention. Although this operation gestalt is 
fundamentally related with the liquid crystal display of a passive-matrix mold, it is possible to apply also to the 
equipment of a active-matrix mold, the equipment of other segmental dies, and other liquid crystal equipments by the 
same configuration. 

[0036] With this operation gestalt, the liquid crystal cell to which the closure of the liquid crystal layer 205 was carried 
out by the frame-like sealant 204 is formed between two substrates 201 and 202. The liquid crystal layer 205 consists 
of nematic liquid crystals with a negative dielectric anisotropy. A color filter 209 is formed on the inside of a front 
transparence substrate, and the coloring layer of three colors of R (red), G (green), and B (blue) is arranged by this 
color filter by the predetermined pattern. The transparent protective coat 210 is covered on the front face of a color 
filter, and the transparent electrode 21 1 of the shape of two or more stripe is formed of ITO etc. on the front face of this 
protective coat 210. On the front face of a transparent electrode 21 1, the orientation film to which orientation of the 
liquid crystal is carried out perpendicularly is formed, and rubbing processing is performed in the predetermined 
direction. By this rubbing processing, the liquid crystal molecule has the pre tilt angle of about 85 degrees in the 
direction of rubbing. 

[0037] On the other hand, on the inside of the back substrate 202, two or more arrays are carried out so that the 
reflector 203 of the shape of a stripe formed for every coloring layer of the above-mentioned color filter may intersect 
the above-mentioned transparent electrode 211. When it is equipment of the active-matrix mold equipped with the 
MIM component or the TFT component, each reflector 203 is formed in the shape of a rectangle, and is connected to 
wiring through an active component. This reflector 203 is formed of Cr, aluminum, etc., and that front face is the 
reflector in which the light which carries out incidence is reflected from the transparence substrate 201 side. On the 
front face of a reflector 203, the same orientation film as the above is formed. In addition, rubbing processing is not 
performed to this orientation film. 

[0038] The metal membrane which carried out the spatter of the aluminum which added 1.0% of the weight of Nd by 
the thickness of 500A was used for the reflector 203. A polarizing plate 206 is arranged on the external surface of the 
front transparence substrate 201, and the phase contrast plate (quarter-wave length plate) 207 and the scattered plate 
208 are arranged between the polarizing plate 206 and the transparent electrode 211. 
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[0039] The polarizing plate 206 in drawing 2 , the phase contrast plate 207, a scattered plate 208, and a color filter 209 
are penetrated, respectively, it is reflected by the reflector 203 after passing the liquid crystal layer 205, and outgoing 
radiation of the outdoor daylight is again carried out out of a liquid crystal cell from a polarizing plate 206. At this 
time, ******, a dark condition, and its middle brightness are controlled by applied voltage to the liquid crystal layer 
205. 

[0040] With this operation gestalt, as shown in drawing 3 , the pixel pitch P is set to 180 micrometers, and 301 [ 1- 
pixel ] consists of 3 dots, R (red), G (green), and B (blue), moreover, the thickness of each member used between the 
scattered plate and the reflecting layer — a glass substrate - for 2 micrometers and an ITO transparent electrode, 0.2 
micrometers and the orientation film are [ 700 micrometers and a color filter layer / 2 micrometers and a protective 
coat (insulating layer) / 0.1 micrometers and a liquid crystal layer ] 5 micrometers in two-layer. If these are doubled, 
the distance L of a scattered plate and a reflecting layer will be set to 709.3 micrometers. At this time, the relation of 
the distance L of the pixel pitch P, a scattered plate, and a reflecting plate is L/P=3.9. Since this liquid crystal 
equipment was suppressing the blot (dotage) of the display by the scattered plate as much as possible, it was clear and 
the display of the good reflective mold of coloring with high contrast was obtained. 

[0041] According to the configuration of this example which was mentioned above, reflective mold electrochromatic 
display equipment without a blot (dotage) of the display by the scattered plate etc. was realizable. 
[0042] Finally, the coloring layer of the color filter used for each above-mentioned operation gestalt is described. In 
each operation gestalt, once incident light penetrates one coloring layer of the color filters, a liquid crystal layer is 
passed and it is reflected by the reflector, and when performing a reflective mold display, after penetrating a coloring 
layer again, it is emitted. Therefore, with the liquid crystal equipment of the usual transparency mold, since two-times 
passage of the color filter will be carried out in things, with the usual color filter, a display becomes dark. So, with each 
operation gestalt, as shown in drawing 5 , it light-color-izes and forms so that the minimum permeability 501 in the 
visible region of each coloring layer of R, G, and B of a color filter may become 30 - 50%. Light color-ization of a 
coloring layer is made by making thickness of a coloring layer thin or making low concentration of the pigment mixed 
in a coloring layer, or a color. By this, when performing a reflective mold display, it can constitute so that brightness of 
a display may not be reduced. 

[0043] (The 3rd operation gestalt) Three examples of the electronic equipment of this invention according to claim 6 
are shown. Since the liquid crystal equipment of this invention is a reflective mold, it is used under various 
environments and fits the pocket device for which a low power is moreover needed. For example, drawing 6 (a) is a 
cellular phone, (b) is a watch and (c) is a portable information device. It is the optimal when the liquid crystal 
equipment of this invention does not have a blot (dotage) of the display by the scattered plate etc., and you need a high 
definition display, since display quality is high. In recent years, many electronic equipment with the high frequency of 
a cellular phone is manufactured and sold by increase of amount of information, and maintenance of the information 
infrastructure. The liquid crystal equipment of this invention is the the best for the display of such electronic 
equipment, and the display with coloring sufficient occasionally very especially whose color display is the need is 
enabled. 
[0044] 

[Effect of the Invention] As explained above, according to this invention, in a scattered plate and high-reflective- 
liquid-crystal equipment with a specular reflection layer, the clear display which stopped a blot (dotage), color mixture, 
etc. of a display with a diffusion plate can be performed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Liquid crystal equipment characterized by coming to set the distance L between said scattered plates and 
said reflecting layers as 300 micrometer<=L <=1000micrometer in the liquid crystal equipment with which a liquid 
crystal layer is pinched between the 1st substrate and the 2nd substrate, a scattered plate and a polarizing plate are 
arranged at a different side from said liquid crystal layer of said 1st substrate, and it comes to form a reflecting layer in 
the field by the side of said liquid crystal layer of said 2nd substrate. 

[Claim 2] In the liquid crystal equipment with which a liquid crystal layer is pinched between the 1st substrate and the 
2nd substrate, a scattered plate and a polarizing plate are arranged at a different side from said liquid crystal layer of 
said 1st substrate, and it comes to form a reflecting layer in the field by the side of said liquid crystal layer of said 2nd 
substrate Liquid crystal equipment with which the distance L between said scattered plates and said reflecting layers 
and relation with the pixel pitch P are characterized by coming to be set as 1 <=L/P<=10. 

[Claim 3] Liquid crystal equipment according to claim 1 or 2 characterized by coming to form said liquid crystal layer 
with the liquid crystal which has a negative dielectric anisotropy. 

[Claim 4] Liquid crystal equipment given in claim 1 characterized by said reflecting layer serving as a pixel electrode 
thru/or any 1 term of 3. 

[Claim 5] Liquid crystal equipment given in claim 1 characterized by coming to arrange at least one phase contrast 
plate between said 1st substrate and said polarizing plates thru/or any 1 term of 4. 

[Claim 6] Liquid crystal equipment given in claim 1 characterized by said reflecting layer and said thing [ coming to 
form the 1st set of a color filter in a wooden floor ] thru/or any 1 term of 5. 

[Claim 7] Claims 1-6 are electronic equipment carrying the liquid crystal equipment of a publication either. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is outline drawing of longitudinal section showing the outline structure of the 1st operation gestalt of the 
liquid crystal equipment concerning this invention. 

[Drawin g 2] It is outline drawing of longitudinal section showing the outline structure of the 2nd operation gestalt of 
the liquid crystal equipment concerning this invention. 
[Drawing 3] It is a 1 -pixel schematic diagram. 

[Drawing 4] It is outline drawing of longitudinal section of the high reflective liquid crystal using a scattered plate. 

[Drawing 5] It is drawing showing the light transmittance for every coloring layer of a color filter. 

[Drawing 6] It is the schematic diagram of the electronic equipment carrying the liquid crystal equipment concerning 

this invention. 

[Description of Notations] 

101, 102, 201, 202, 404, 412 Glass substrate 

103 203 Reflector 

104 204 Sealant 

105, 205, 409 Liquid crystal layer 

106, 206, 401 Polarizing plate 

107, 108, 207, 402 Phase contrast plate 

109, 208, 403 Scattered plate 

110, 209, 405 Color filter 

1 1 1, 210, 406 Protective coat 

1 12, 21 1, 407 Transparent electrode 
301 1 Pixel 

408 410 Orientation film 

41 1 Reflecting Layer 

501 The Minimum Permeability 
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DRAWINGS 



[Drawing 1 ] 
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[Drawing 3 ] 
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[Drawing 5] 
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[Drawing 6] 
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[Section partition] The 2nd partition of the 6th section 
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[FI] 

G02F 1/1335 520 

[Procedure revision] 
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[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] In the liquid crystal equipment with which a liquid crystal layer is pinched between the 1st substrate and the 
2nd substrate, a scattered plate and a polarizing plate are arranged at a different side from said liquid crystal layer of 
said 1st substrate, and it comes to form a reflecting layer in said liquid crystal layer side of said 2nd substrate, 
Liquid crystal equipment characterized by coming to set the distance L between said scattered plates and said reflecting 
layers as 300 micrometer<=L <=1000micrometer. 

[Claim 2] In the liquid crystal equipment with which it comes to pinch a liquid crystal layer between the 1st substrate 
and the 2nd substrate, 

A scattered plate is arranged at said 1st substrate side, 
It has a reflecting layer in said 2nd substrate side, 

Liquid crystal equipment characterized by realizing 300 micrometeK=L <=1000micrometer relation when distance 
between said scattered plates and said reflecting layers is set to L. 

[Claim 3] In the liquid crystal equipment with which a liquid crystal layer is pinched between the 1st substrate and the 
2nd substrate, a scattered plate and a polarizing plate are arranged at a different side from said liquid crystal layer of 
said 1st substrate, and it comes to form a reflecting layer in said liquid crystal layer side of said 2nd substrate, 
Liquid crystal equipment with which the distance L between said scattered plates and said reflecting layers and relation 
with the pixel pitch P are characterized by coming to be set as 1 <=L/P<=10. 

[Claim 4] In the liquid crystal equipment with which it comes to pinch a liquid crystal layer between the 1st substrate 
and the 2nd substrate, 

A scattered plate is arranged at said 1st substrate side, 
It has a reflecting layer in said 2nd substrate side, 
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Liquid crystal equipment characterized by realizing the relation of 1 <=L/P<=10 when distance between said scattered 
plates and said reflecting layers is set to L and the pixel pitch of said liquid crystal equipment is set to P. 
[Claim 5] Liquid crystal equipment according to claim 1 to 4 characterized by coming to form said liquid crystal layer 
with the liquid crystal which has a negative dielectric anisotropy. 

[Claim 6] Liquid crystal equipment according to claim 1 to 5 characterized by said reflecting layer serving as a pixel 
electrode. 

[Claim 7] Liquid crystal equipment according to claim 1 to 6 characterized by said reflecting layer and said thing 
[ coming to form the 1st set of a color filter in a wooden floor ]. 

[Claim 8] In the liquid crystal equipment with which it comes to pinch a liquid crystal layer between the 1st substrate 
and the 2nd substrate, 

A polarizing plate is arranged at said 1st substrate side, 
It has a reflecting layer in said 2nd substrate side, 

It has a scattered plate between said 1st substrate and said polarizing plate, 

Liquid crystal equipment characterized by providing the phase contrast plate which mainly has a forward-scattering 
property between said polarizing plates and said scattered plates. 

[Claim 9] In the liquid crystal equipment with which it comes to pinch a liquid crystal layer between the 1st substrate 
and the 2nd substrate, 

A polarizing plate is arranged at a different side from said liquid crystal layer of said 1st substrate, 
It has a reflecting layer in said liquid crystal layer side of said 2nd substrate, 

Liquid crystal equipment characterized by providing the scattered plate which mainly has a forward-scattering property 
between said polarizing plate and said 1st substrate. 

[Claim 10] Claims 1-9 are electronic equipment carrying the liquid crystal equipment of a publication either. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0010 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0010] A liquid crystal layer is pinched between the 1st substrate and the 2nd substrate, a scattered plate and a 
polarizing plate are arranged at a different side from said liquid crystal layer of said 1st substrate, and the liquid crystal 
equipment of this invention is characterized by coming to set the distance L between said scattered plates and said 
reflecting layers as 300 micrometer<=L <=1000micrometer in the liquid crystal equipment with which it comes to 
form a reflecting layer in said liquid crystal layer side of said 2nd substrate. Or in the liquid crystal equipment with 
which it comes to pinch a liquid crystal layer between the 1st substrate and the 2nd substrate, when a scattered plate is 
arranged at said 1st substrate side, it has a reflecting layer in said 2nd substrate side and distance between said scattered 
plates and said reflecting layers is set to L, it is characterized by realizing 300 micrometeK=L <=1000micrometer 
relation. 

[Procedure amendment 3] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0015 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0015] Moreover, sequential arrangement is carried out and a scattered plate and a polarizing plate are characterized by 
the distance L of said scattered plate and said reflecting layer and the relation of the pixel pitch P being 1 <=L/P<=10 
at the side in which a liquid crystal layer is pinched between the 1st substrate and the 2nd substrate, and the liquid 
crystal equipment of this invention differs from said liquid crystal layer of said 1st substrate in the liquid crystal 
equipment with which it comes to form a reflecting layer at said liquid crystal layer side of said 2nd substrate. Or in the 
liquid crystal equipment with which it comes to pinch a liquid crystal layer between the 1st substrate and the 2nd 
substrate, when the scattered plate has been arranged at said 1st substrate side, it has a reflecting layer in said 2nd 
substrate side, distance between said scattered plates and said reflecting layers is set to L and the pixel pitch of said 
liquid crystal equipment is set to P, it is characterized by realizing the relation of 1 <=L/P<=10. 
[Procedure amendment 4] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0018 
[Method of Amendment] Modification 
[Proposed Amendment] 
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[0018] Moreover, said liquid crystal layer is characterized by coming to be formed with the liquid crystal which has a 

negative dielectric anisotropy. When a dielectric constant anisotropy uses negative liquid crystal, liquid crystal is 

perpendicularly arranged to a substrate. Liquid crystal (liquid crystal molecule) can control the transparency condition 

of inclination light by control of electric field. It has the effectiveness that a viewing-angle property spreads sharply, by 

having used such liquid crystal. 

[Procedure amendment 5] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0019 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0019] Moreover, it is characterized by said reflecting layer serving as a pixel electrode. 

[Procedure amendment 6] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0021 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0021] Moreover, it is characterized by arranging at least one phase contrast plate between said 1st substrate and said 

polarizing plates. 

[Procedure amendment 7] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0023 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0023] Moreover, it is characterized by said reflecting layer and said thing [ having formed the 1st set of a color filter 

in the wooden floor ]. 

[Procedure amendment 8] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0025 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0025] Moreover, in the liquid crystal equipment with which it comes to pinch a liquid crystal layer between the (1) 1st 
substrate, and the 2nd substrate, a polarizing plate is arranged at said 1st substrate side, it has a reflecting layer in said 
2nd substrate side, and the liquid crystal equipment of this invention is said 1st substrate. It has a scattered plate 
between said polarizing plates, and is a phase contrast plate between said polarizing plates and said scattered plates, it 
is characterized by what it has for the scattered plate which comes out, a polarizing plate is arranged at a different side 
equipped with the above from said liquid crystal layer of said 1st substrate, has [ exists, ] a reflecting layer in said 
liquid crystal layer side of said 2nd substrate, and mainly has a forward-scattering property between said polarizing 
plate and said 1st substrate. 
[Procedure amendment 9] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0026 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0026] moreover, the electronic equipment of this invention — the inside of the above — either - it is characterized by 

carrying the liquid crystal equipment of a publication. According to this means, the electronic equipment using the 

liquid crystal equipment which can perform the reflective mold display without a blot (dotage) of the display by the 

scattered plate etc. is realizable. 

[Procedure amendment 10] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0043 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0043] (The 3rd operation gestalt) 

Three examples of the electronic equipment of this invention are shown. Since the liquid crystal equipment of this 
invention is a reflective mold, it is used under various environments and fits the pocket device for which a low power 
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is moreover needed. For example, drawing 6 (a) is a cellular phone, (b) is a watch and (c) is a portable information 
device. It is the optimal when the liquid crystal equipment of this invention does not have a blot (dotage) of the display 
by the scattered plate etc., and you need a high definition display, since display quality is high. In recent years, many 
electronic equipment with the high frequency of a cellular phone is manufactured and sold by increase of amount of 
information, and maintenance of the information infrastructure. The liquid crystal equipment of this invention is the the 
best for the display of such electronic equipment, and the display with coloring sufficient occasionally very especially 
whose color display is the need is enabled. 
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5 

[0 0 4 1] Ltz 4 5> **SllfiCT©«J*lC i*vtf, 
»SL«Jc42>*^co(cD^- (#7-) *if©/jCV^SWH* 

[0 0 4 2] fttgK, ±Kff>*X&Bn£.m^&#?- 

(4. fcttwrn^znom-fr. r# 7 -74* 

? (D^-ftiAxDit&mzmmLtz^ wakm&mmvx 

K*t*S(c4oTKW$n. Wt**fe»«riSiSL.-ca»e> 
.0 £fcati£aX"5o Lfc^oT. il7t<DigiiM<7^ B B B |g«£l4 
rtftij, #7— 7^7£~0®i®-^5r £|;i&37c 
46. iiS<7)*7-7^^7T-i4^^B|f< 45, 
T\ #HJg^fiT'f4. Hl5(c^-r4 ijy—y^>v 
7(7)R, G. B©#*feJi«)prffiei«|iS3»t5ft<ESiS 
^501/45 30 ~5 0%lc454 5JCj^fe{t:LT^L. 

[0 0 4 3] (#3 &fi&gflg) *^P^<Ofg*JS 6 SBiJ<7> 

ttvmom&a^-r. *mw<Dmgkmmiz, swi 

(a) tt8Mf*SS-C*> 9 » (b) li-7fyfffct), 

(c) i±»»fliai«*-eii>5 0 *mw<Dmmmmzmi 

v^-C. i^i^*ffl4*^S:i^ifi:-t-5*-g-{CI4*)gt?fo 
5„ iS¥. tffffiS^lf^irfflg^^^cDSflt-io 

[0 0 4 4] 

[IgB^W^] W±tft0^Lfc4 9(c*|g0J|c4^l4, a 

«»c45^»{cc^ j $>m&£i? : kwix.tzmm 
40 [mi] *mwmzm£kmm<ominmmm<nwfeffi 

[E12] *l8Wlc#5^ B %^Bo^2Hlife^(D8[B&« 

[ei 3] lmmcommmxibz. 

[HI4] ^iL«*fflv>fcSMM?K B B Broai&gS»fffilllT'fc 

So 

lias] ti =7-7 4 /u7 (Dm&m&nitmMm&^-rm 

50 B&HT**>5 0 



ttBflSF1 1-237623 



(6) 



10 1, 102, 201, 202, 

1 0 3, 2 0 3 S#t*S 

1 0 4. 2 0 4 

105, 205, 409 S5 H B B Ji 

106, 206, 401 

107, 108, 207, 402 {uMWfc 



4 0 4,4 1 2 



JO 

109, 208, 403 fflfc&JR 

1 1 0, 2 0 9, 4 0 5 — 7 4^9 

111. 210, 406 

112, 211, 407 SWSffi 

3 0 1 1 

4 0 8, 4 1 0 SEfaBf 



4 1 1 KttJf 

5 o i Mci&m&m 



2 0 9 
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3 0 1 




